Introduction
Various authors have argued that working time reduction (WTR), in the broadest sense meaning a reduction in the total levels of paid working time over the life course, could contribute to reducing the environmental impacts of the economy whilst maintaining and improving levels of wellbeing (e.g. Coote et al., 2010; Hayden, 1999; LaJeunesse, 2009; Robinson, 2006; Schor, 2005) . The environmental benefits typically discussed arise when some or all of assumed future increases in labour productivity are converted into reduced working time rather than increased income. In the famous I = PAT equation (total environmental impact is a product of total population × average affluence × the technologies used to produce all that is consumed) (Ehrlich and Holdren, 1971) , this amounts to impact falling by reducing A, average affluence, over time, compared to what it would be without WTR. 1 A conventional economic analysis would conclude that this would impact negatively on wellbeing, as material consumption, and hence levels of derived utility, would be lower with WTR than without it. However, the burgeoning psychology literature on happiness suggests that, for particular groups, and under the right conditions, working time reduction could actually be compatible with, and even beneficial for, increasing wellbeing, even with correspondingly lower income (Speth et al., 2007) .
Working time reduction could therefore achieve a synergy between environmental sustainability and increased human flourishing. One issue, however, is that the details of what the "right conditions" are have received little attention, including what the principal considerations are for designing policies to support and encourage this (Kallis et al., 2013 (Kallis et al., , pp. 1563 .
This article contributes to filling this gap in the literature, by drawing on and extending an existing conceptual framework for designing policies for voluntary working time reduction, adapting it to increase its potential effectiveness in combining environmental and wellbeing goals. A three stage method is adopted to achieve this. The first stage, presented in Section 2 below, involves the identification of criteria against which to test conceptually whether a set of working time policies can be considered "good" from the perspective of being likely to combine reduced environmental impacts and increased wellbeing. It does this by selectively reviewing the main environmental and happiness arguments for working time reduction, to identify key factors in terms of outcomes (policy goals) that would need to be met, and constraints on means (policy instruments) that are theoretically important. In this way, a "map" is produced of the specific elements required of a functional working time policy.
In the second stage, presented in Section 3, selected "real world" working time reduction policies are described. Such policies are already widely implemented, and typically deal with particular factors or life events, such as regulating maximum working hours per week, minimum holiday entitlements, periods of parental leave, and minimum and maximum working ages. Rather than discuss these, the author focuses on select policies from the Netherlands and Belgium which are notably innovative in the level of theoretical development of the so-called "life course approach" which underlies them. This approach focuses particularly on individual rights to flexibly reduce working time at different periods of the working life, often with associated reductions in income.
In the third stage of this paper (Section 4) the author takes this life course approach as a framework and, drawing in the insights from the literature in the first stage, considers what additional modifications would enhance its effectiveness at achieving the particular goals of increasing environmental sustainability and the wellbeing of different groups. By analogy to the Dutch and Belgian cases, the resultant "green life course approach" has the potential to support otherwise unmet individual preferences for voluntary WTR, with concurrent reductions both in affluence and in the associated environmental impacts of consumption.
The article concludes (Section 5) by discussing how this approach could be a valuable complement in a sustainable economic system to other more conventional forms of working time reduction policy that focus on collective WTR (such as maximum working hours) or usespecific individual WTR (e.g. for childcare), and could enable more rapid and extensive reductions in environmental impacts. It then presents key areas where future research could contribute to better understanding how to successfully encourage and support working time reduction that increases wellbeing and reduces environmental impacts, within the constraints of the wider socio-economic system, as a call for further research on this topic in the ecological economics community and beyond.
Necessary Elements of Working Time Policy

Environmental Considerations
There is plentiful evidence that human activities are leading to levels of resource use and pollution beyond the environment's capacity to assimilate without significant degradation, and that critical planetary boundaries are being exceeded beyond which unpredictable nonlinear and "catastrophic" changes in the Earth system may result (e.g. Rockström et al., 2009; ten Brink et al., 2009; Worldwide Fund for Nature, 2012) . Consumption of market goods and services in high income countries is a primary driver of these trends, and household consumption represents a large proportion of that (Hertwich, 2005) .
Working time reduction policies potentially influence all three of the drivers of environmental impact in the I = PAT equation. The primary change that most unambiguously leads to reductions in I is affluence, A, reducing below what it would otherwise be without working time reduction (Hayden and Shandra, 2009, p. 581) . Historically, policies to reduce working time have frequently linked reductions with unchanged incomes (so that, effectively, hourly wage rates increased), paid for through a combination of reduced returns on capital for business and increases in labour productiveness arising from a more rested, happier and less stressed workforce (Kallis et al., 2013) . In effect, productivity gains are translated into increased leisure time rather than increased income. Nevertheless, A becomes gradually lower than it would otherwise be if all productivity gains were instead translated into wage increases. Alternative WTR scenarios in which incomes fall in real terms proportionally to the reductions in working time (i.e. so that wage rates are unaffected or increase only slightly) would accelerate the pace of reductions in A and hence I. However, the practical difficulty of garnering sufficient support amongst employees for the collective implementation of working time reduction with associated income reductions has been highlighted (Schor, 2005, pp. 45-6) .
Both P and T may also be affected by WTR, although the scale and direction of change are less clear. With respect to P, households may well make different choices regarding family size if they have different working patterns and levels of affluence, leading to population effects. Indeed, working time policies have at times been used specifically to promote higher birth rates, for example through generous parental leave provisions (see, e.g. Jacquot et al., 2011, regarding French policy in this respect).
Regarding T, the technology and methods used to produce, distribute and dispose of our goods and services, changing patterns of work and leisure imply a restructuring of a person's daily routines, from leisure and childcare through to cooking and time spent with friends and relatives, as time is necessarily reallocated between activities (Shove et al., 2012) . Different activities have substantially different implications for the resources consumed to enable them (Druckman et al., 2012) . The composition of what is consumed will thus change as behaviours do, an effect distinct from any changes in affluence, and one which affects T as the mix of goods consumed and produced, and the resultant demands on different production methods, shifts. The patterns of change and their resultant environmental impacts are uncertain however: it is possible to imagine a future in which the extra leisure time arising from widespread reductions in working time is used to engage in low consumption-intensity time uses such as voluntary and community activities, being with family and friends, and preparing food more slowly. Alternatively, a future could also be envisaged in which it is considered normal to focus expenditure on multiple budget holidays abroad by plane each year, using the extra leisure time in high impact ways, with radically different implications for environmental impacts.
More diffuse, systemic impacts on T may also occur that could reduce the capacity of the economy to transition to more sustainable production methods (i.e. to lower T). Firstly, excessive working time reduction in certain economic sectors could lead to shortages of skilled labour in industries that are growing (e.g. in renewable energy generation) or rapidly switching to greener production methods (such as in agriculture, aquaculture, forestry and mining). Secondly, falling sales and revenue from income taxes, as affluence falls below what it would otherwise be, could suppress spending on infrastructure and technology R&D.
A small body of empirical work has analysed the links between working patterns and environmental impacts or resource use. At the individual or household level, research using household expenditure survey and time use survey data has found links between shorter working hours and lower carbon footprints, primarily because shorter hours are associated with lower incomes and then lower expenditure (i.e. lower affluence, A) (e.g. Devetter and Rousseau, 2011 for France; Nässén and Larsson, 2010 for Sweden; and Pullinger, 2011, chap. 5 for the UK and the Netherlands). Direct effects of working hours on the composition of consumption, controlling for income, are also observed in these studies, but the overall pattern is unclear: the studies of UK and Dutch expenditure data and Swedish time use data give some evidence that shorter working hours lead to more carbon intensive purchases and time uses (i.e. higher emissions per unit price or per unit time), so that shorter working hours are associated with higher impacts, controlling for income effects. These effects are, however, small and not always statistically significant. The French study, meanwhile, suggests that very long working hours (over 80 per week) are, controlling for income, correlated with higher expenditure on high impact intensity product categories (e.g. housing, hotels, transport), which suggests the opposite effect. Meanwhile, country level cross-national studies using the STIRPAT method (Dietz and Rosa, 1994; York et al., 2003) , a stochastic development of the I = PAT model, also find positive correlations, controlling for other factors, between average working hours and total environmental impact (variously measured as ecological footprint, carbon footprint or carbon dioxide emissions) (Hayden and Shandra, 2009; Knight et al., 2013) . Again, this is primarily through changes in affluence (or economic output), although there is evidence that longer hours also correlate with higher ecological footprints even controlling for this, likely due to compositional changes in consumption and production. Simulations of the effects on carbon footprints, energy use or global warming of different reductions in working hours suggest that they could make a significant contribution to achieving carbon emission reduction targets and reducing the level of future climate change (Pullinger, 2011, chap. 7; Rosnick and Weisbrot, 2006; Rosnick, 2013) , whilst further models of transitions to a sustainable economic system conclude that reduced working hours are an essential component to enable reduced emissions and resource use without high rates of unemployment and income inequality (see Spangenberg et al., 2002; Victor, 2012 , for such simulations for the German and Canadian economies respectively). Whilst there is still scope for further and more detailed empirical research to study the effects of working time changes on expenditure, on the composition of consumption, and on structural aspects of the economy, the existing work supports the theoretical literature's argument that WTR could reduce the environmental impacts of the economy, and suggests that this is primarily through reducing affluence below what it would otherwise be.
Happiness Considerations
If increasing average national happiness 2 is the goal of advanced capitalist societies and economies, then something seems to have gone awry. Whilst high income economies may have largely failed to date to decouple their economic growth from the most important measures of ecological footprint and impact, they have had more unwitting success in decoupling it from increasing the happiness of their populations. Various studies using both cross-national and within-country longitudinal data indicate that the correlation between happiness and per capita income or GDP seems to become weak or even disappear (e.g. Easterlin, 1974; Jackson, 2009; SDC, 2003) , at a level past about US $10,000 per year (Frey and Stutzer, 2002) .
Various alternative explanations have been put forward for what contributes to high levels of happiness, and why happiness is not increasing in high income countries. These all have implications for optimal levels of paid work and for working time policy, and are explored below. Broadly, they relate to how income and consumption, the activities a person pursues, and their inner mental states and attitudes affect happiness and human flourishing. Alternatively (and slightly more broadly) construed, these can be seen as looking for explanatory variables for high happiness levels in states of having, states of doing, and states of being. The paragraphs below discuss each of these three in turn, and their implications for the level of paid work and leisure time, and associated income.
Looking firstly at states of having, the more deterministic literature suggests that "possession" of a set of personal factors or attributes helps shape levels of happiness, notably family income, family situation (being married, divorced, widowed, cohabiting, etc), work (e.g. unemployment and security of job), community and friends, self-rated health, personal freedom, and personal values (Layard, 2006) . 3 One can see that money can directly buy few of these. Indeed, if one runs with the idea that humans have a relatively fixed set of basic physiological and psychological needs, such as for food, water, shelter, warmth, love, acceptance, and a sense of creative contribution and meaning (e.g. Maslow, 1954; Max-Neef, 1991) , then private market goods and services are best placed to meet quite a limited subset, largely related to material comfort and health, which can be met at relatively low (for affluent countries) levels of private income. Once these are securely met, a process of "hedonic adaptation" seems to set in, whereby individuals, having "a fixed setpoint of happiness or life satisfaction determined by genes and personality", quickly adapt to any further increases in their income (as they do after many other life events), returning to their previous level of happiness within even a few months (Easterlin, 2004) . Alternatively, income relative to others in a country may gain increasing importance for happiness as affluence increases (Donovan et al., 2002) , as people shape a concept of what is a good income with reference to the apparent affluence of their friends, family, peers and wider society (Easterlin, 2004) , which they signal through their consumption of so-called positional or status goods. Increases in income then increase an individual's happiness only inasmuch as he or she becomes more affluent compared to those around him or her (Mason, 1998; Schor, 1995) . As this leads to the relative affluence of others falling, it is harder for a society's average happiness to increase in this scenario (LaJeunesse, 2009 ). Increasing working time and income becomes a zero sum game.
In terms of doing, other research points to the importance of time use, active engagement and personal meaning for wellbeing, with "the most satisfied people [being] those who orient their pursuits toward" [italics added] having an engaged and meaningful life, as well as a pleasant life with positive emotions and pleasure . Paid work can indeed provide us these, and can be an important source of sense of purpose and of contribution (and hence meaning) in societies where it is a common activity (Waddell and Burton, 2006) . The quality of jobs is important though: menial or unfulfilling work, or work where the employee lacks job security, control of their labour and the activities they perform, or of the times of day or week they work, can rather lead to job dissatisfaction, a general reduction in wellbeing and even depression (Radcliff, 2005, pp. 514-5) .
What people do with their time outside of paid work also has effects on happiness. Spending substantial blocks of time actively engaged in something personally meaningful has more benefits for happiness, e.g. volunteering (Thoits and Hewitt, 2001) , spending time cultivating and maintaining close social relationships with family and others (as opposed to simply just "having" them) (Becchetti et al., 2012) , and engaging in creative activities where "flow" is experienced (the state of total absorption where you lose track of time) (Csikszentmihalyi, 1997) . These can also lead to wellbeing benefits for others involved as well. Passive and less directed time uses, meanwhile, including watching TV and social media use, are associated with lower happiness (Chou and Edge, 2012; Cuñado and Pérez de Gracia, 2012) . The collectively organised patterns of much work and vacation time in Europe may also lead to a "social multiplier effect", where the individual utility of leisure time increases because of the enhanced ability to engage in activities with other people (Alesina et al., 2005, p. 30) .
States of being meanwhile, including mental attitudes and values in relation to oneself and the world, are also found to be important for happiness. An individual's values are "an important filter through which living conditions translate into subjective well-being" (Delhey, 2009 ). Valuing and pursuing something deeper in life than merely the accumulation of ever more mass-produced goods are found to be important for happiness (Csikszentmihalyi, 1999; Diener and Biswas-Diener, 2002) . Materialistic people have been found to be consistently less happy and satisfied with life, more distressed, more likely to suffer "depression, anxiety, and narcissism; [have] less frequent experience of pleasant emotions in daily life and more frequent experience of unpleasant emotions; more problems with substances, such as cigarettes, alcohol and illegal drugs; and even physical health problems, such 2 Happiness (or "subjective wellbeing") in the literature is often defined in terms of maintaining relatively high levels of positive emotions ("affect"), relatively low levels of negative affect, and positive self-assessments of one's own level of satisfaction (Biswas-Diener et al., 2004; Lu et al., 2001) . 3 Age, gender, looks, IQ and education seem to make little difference meanwhile (Layard, 2006) . as headaches and stomach aches" (Kasser, 2006) . Extroversion and conscientiousness are found to correlate with generally higher levels of happiness, and neuroticism with lower levels (Albuquerque et al., 2012) . Following that, particular activities which aim to cultivate positive mental states and attitudes are found to have long term effects on happinessspecific exercises, such as ones designed to cultivate gratitude towards others, or writing about aspects of oneself that one feels positively about, can have positive and sustained happiness effects, particularly if repeated over a period , as long as "participants know about, endorse, and commit to [them]" (Lyubomirsky et al., 2011) . Similarly, regularly practicing mindfulness, a mental state in which full awareness is brought to and held on the present moment and one's own experiences of it, and which involves non-judgmentally accepting and enjoying the present fully as it is, is associated with higher levels of happiness and reduced stress, and can be cultivated through regular mindfulness meditation (Kabat-Zinn, 2004; Kasser, 2006) . Such exercises and meditation techniques can be effectively taught (e.g. Baer, 2003) , and also require dedicated time to set aside for practicing them.
Implications for Working Time Policies
The literature reviewed above has various implications for working time policies. From an environmental perspective, the overall conclusion is that reductions in average working times present a promising approach to reducing an economy's environmental impacts. The size of the effects of WTR on impacts will be substantially affected by the extent to which WTR is also linked to concurrent and proportional reductions in income. Working time policy also needs to consider the use to which a person's increasing leisure time is put too, perhaps offering preferential terms for leisure activities that have particularly low negative or high positive environmental impacts. The different labour demands and skill requirements of different industrial sectors over time suggest that levels of WTR also need to be controlled and adjusted for individual economic sectors, not just for the workforce as a whole. Finally, other policies may also be needed to ensure that P and T also continue to change in the "right" direction, including policies to influence fertility rates, sustainable consumption and production policies, such as resource taxes, to counter possible undesirable changes in the composition of consumption, and policies to ensure sufficient investment in the R&D and infrastructure needed for the wider transition to a more sustainable economic system.
The happiness literature is more nuanced. Working time reduction could leave more leisure time for a variety of wellbeing-increasing activities, but policy again perhaps needs to preferentially support particular leisure time uses over others. Done voluntarily, with policy creating an enabling environment for individuals to reduce their working time, the effective exchange of income for more free time should not in itself damage happiness. Wider employment policy could also help increase wellbeing, for example by improving the quality of jobs through increased security and creative autonomy, and by helping to redistribute work from those who want voluntarily to cut their hours to those who are unemployed or underemployed and wish the security and meaning a (good) job can provide.
Existing Approaches to Working Time Policy Design
Working time in labour markets is typically regulated through a set of more or less independent policies, each relating to a particular issue or stage of the life course. Common examples are limits on the maximum number of working hours per week and the minimum number of holiday days per year, maternity and paternity leave, rights to reduce working hours (e.g. for childcare, or sickness) and (pre)retirement policies. They form a spectrum ranging from strict controls on working patterns that are collectively applied to either the entire workforce or particular sections of it, through to individualised time rights that individual employees have the option to use under specific conditions. These rules and rights are coupled with varying degrees of financial support to counter income loss, and with varying levels of job protection so that the person can return to their previous post or working patterns after any break or changes.
These policies have to fit within and respond to a wider socio-economic context and set of related policy goals. In the European context, for example, increasing international competition on globalised markets as a result of increasing economic integration, rapid technological change (European Commission, Directorate-General for Employment, 2007) , an ageing and increasingly long-lived population, and falling fertility rates (Lewis et al., 2008) , all threaten the fiscal sustainability of welfare state systems, an issue greatly exacerbated by the financial crisis of 2008 (Gough, 2010) . The desire of governments to increase tax revenue and social insurance contributions and to reduce benefit payments in response has seen working time policy, as with wider social policy, become more employment-led (O'Connor, 2005) , with the role of the welfare state being seen increasingly as being to encourage and help people into paid work rather than simply to support their income security in times of need (Dingeldey, 2007) . European welfare states are thus being increasingly restructured around the principle of the "Adult Worker Model" (Lewis and Giullari, 2005) , which gives paid work a central role in modern welfare state regimes. The normative assumption is that all adults should be in paid work, and should derive their own individual income (primarily) from undertaking paid work (Knijn et al., 2007) , except when there are specific "socially and politically acceptable reasons" (Lewis et al., 2008) why the state should instead support them (such as in retirement, due to illness or disability, or for briefer periods of parental leave or involuntary unemployment). There is also an explicit, albeit contested, argument that people's lifestyles and life courses are becoming increasingly varied, and that society is more accepting of this diversity, so that providing individualised rights to flexibly alter working patterns over the life course becomes more socially appropriate than collective arrangements (Knijn et al., 2007; Lewis and Giullari, 2005) .
In part to attempt to address these diverse considerations, in some countries in Europe, notably the Netherlands and Belgium (whose relevant policies are described below), the design of working time policies has increasingly drawn on the "life course approach" as an underlying theoretical approach. The claim is that this approach helps individuals to meet their changing working time preferences across all stages of the life course, allowing for institutional simplification by treating policy areas once considered separatelyparental leave, childcare, early retirement, disability and sickness benefits, unemployment, labour market participation rates, workforce skills training, and so onin the same way, even with the same, unified, set of policy instruments (Delsen and Smits, 2010; Plantenga, 2004) . It combines policies to reduce working time (although often just at particular periods of the life course rather than over the total working life), to increase job quality (through greater time sovereignty) and to redistribute work (by supporting re-entry into the labour market after a period of absence).
The approach draws primarily on three broad policy tools: increased time rights for employees (rights to career breaks and to flexible and part time working hours); fiscal instruments (tax credits, benefits restructuring, paid leave rights); and services in kind (primarily childcare services, which exist to facilitate and encourage a return to paid work, especially after maternity leave) (European Commission et al., 2005; Lewis and Giullari, 2005) . Time rights give greater "sovereignty" over one's own time (Klammer, 2004) to change working hours or leave and re-enter the labour market more easily and without prohibitive costs, so that protection is provided from adverse future career impacts such as job loss or labour market exclusion. Financial instruments sit alongside time rights. On the one hand, financial instruments provide facilities for the decoupling, to an extent, of when an individual works in the labour market and when they receive income. This is achieved using borrowing and savings facilities, so that an individual saves part of their income during periods of employment for use during a later career break or period of shorter working hours, or alternatively borrows for a career break now and pays it back later through paid work (Groot and Breedveld, 2004) . Such facilities simply make it easier for individuals or households to manage, or "smooth", their income over longer periods of varied labour market contact. On the other hand, financial transfers (benefits payments) can be made from the state to the individual to protect them from income loss when they exit the labour market. The level of benefits, and hence the degree of responsibility for individual income security that is transferred from the individual to the state, varies between zero and 100% of lost income, for varying periods of time, depending on the reason for the exit from the labour market. The level and patterns of working time reduction permitted to individual employees, and the levels of associated financial support and incentives provided, can be set by the state and also varied further in different economic sectors through collective agreements between employers and unions (Koopmans and Plantenga, 2008) . In this way, rights and incentives can be tailored to adjust the resultant overall levels of labour supply to meet, in principle, the aims of government and the varying labour demands of particular industries, as well as to encourage particular leisure time uses over others (e.g. childcare rather than recreational activities) and to tailor support to different demographic groups (e.g. by providing additional financial support to low income parents to make use of parental leave).
Despite claims of the life course approach's applicability to all kinds of working time regulation, it focuses primarily on allowing and supporting individualised, voluntary changes in working patterns. In practice too, working time policies which draw on this perspective comprise an additional layer of individualised working time rights on top of existing collective arrangements, rather than an integration of all kinds of working time policies into one framework. Implicitly it is therefore attempting to alter working patterns in a new, additional way, and so represents an interesting and underexplored mechanism for achieving WTR.
The Dutch and Belgian cases mentioned earlier highlight valuable lessons to consider when attempting to implement this theoretical approach in practice. In the Netherlands, in addition to collective working time policies, individual rights to further adjust weekly working hours (including pro rata wage effects) were legislated in 2000. Part time employment is commonplace, and part time employees have the same employment rights (pro rata) as full time (Fouarge and Baaijens, 2004) . In 2006 the Life Course Savings Scheme was introduced. This provides employees the opportunity to take unpaid career breaks extending up to three years (Ministry of Social Affairs and Employment, 2011). Employees making use of the scheme first save into a special Life Course Savings account, then later use these savings to cover periods of unpaid leave taken under the scheme. In short, the scheme aims to meet the principle in the life course approach of decoupling when an individual undertakes paid work and when at least some of the resultant income is received, with the intention that transitions out of and back into paid labour then become easier. A small income tax break paid per year saved into the account (€195 in 2011) incentivises use and, if breaks under the scheme are used in conjunction with the statutory maternity leave entitlement, then the state pays women approximately €650 per month (for full time leave, or pro rata equivalent for part time leave) as a reduction in the income tax which would normally be deducted from their maternity leave pay 4 (Ministry of Social Affairs and Employment, 2011). This follows another principle of the life course perspective, of tailoring incentives to encourage career breaks for some purposes more than others. Belgium meanwhile has another, different career break scheme, the Time Credit Scheme, by which individuals can take a career break at any stage of their career, taking up to a year off work full time, two years part time (with a 50% reduction in hours), or up to five years with a 20% reduction in hours, in one or more blocks. There are additional three-month, one-off "thematic" career breaks for childcare, medical and palliative care purposes (Debacker et al., 2004) . These are supported by a small but not insignificant flat rate benefit, which for full time career breaks varied in 2004 between €362 and €482 per month (€502 for thematic breaks), depending on the seniority of the employee, with a supplement of €150 per month in Flanders, and approximately pro rata for part time breaks (Debacker et al., 2004) . Career breakers are otherwise left to manage their own finances during the career break, unlike in the Dutch scheme, making the policy simpler to run and to implement. The rights are also stronger than in the Dutch policy the employer cannot prevent an employee from taking a career break, except under specific circumstances, and must give the employee their post back at the end of the break. The Belgian scheme is popular with workersuse of the scheme is close to the maximum it can be within the rules, and it is increasingly used for part time breaks, that is, shortening weekly working hours (Devisscher and Sanders, 2007; Merla and Deven, 2010) .
Both these cases however highlight potential difficulties in implementing such individualised working time policies. There are prominent issues regarding equality of access: usage of the schemes has been limited largely to the affluent, notably to relatively high income, two earner families (Delsen and Smits, 2010; Devisscher and Sanders, 2007) . Gender inequality in usage is also apparent in the Belgian scheme, with takeup amongst younger workers being primarily by women, probably for childcare, although the balance is quite equal amongst older workers (Devisscher and Sanders, 2007) . Design problems with the Dutch Life Course scheme due to political compromises during its development have also left overall usage (in terms of employees holding a Life Course Savings account, and thus potentially able to use the scheme for a career break in the future) persistently low, languishing at about 3.5% of the employed workforce since its introduction. 5 The requirement on individuals using the scheme to save a share of their income into a special savings account in advance of a career break is a significant barrier, as it requires many years of planning and saving, and thus all but precludes its use early in adult life, such as for childcare (Plantenga, 2005) . Employers meanwhile can also refuse any request to a career break except where it involves a statutory right to a break, such as for maternity leave, for preretirement or for long term care purposes (Ministry of Social Affairs and Employment, 2011; van der Meer and Leijnse, 2005) . There is thus a substantial risk to using the scheme: an employee may save for many years into the special savings account (for which there are, in addition, significant penalties if the money is withdrawn for any purpose other than a career break), only to find their employer refuses to grant a career break. Inadequate rights and the absence of borrowing facilities have thus limited its overall usage, particularly amongst those earlier in their working lives. This low level of uptake and political division over the policy have led to its being closed to new users as at the start of 2012, effectively abolishing the policy in due course.
Stronger rights and financial incentives help make the Belgian policy more successful in terms of uptake, but bring other difficulties that working time reduction policy needs to consider: the impacts, such as extra costs, on other stakeholders. Government expenditure on the benefits it provides during breaks and on the administration of the scheme is substantial, and growing (Debacker et al., 2004) . Employer approval of the form of the policy, meanwhile, is rather low, particularly the limited ability to refuse use to employees, with employers reporting that the 80% of full time option in particular is problematic for them to accommodate (Debacker et al., 2004) .
Modified, Green Perspective
As just described, under the life course approach, specific policy instruments are used to alter working patterns, and hence total work in the economy, by allowing and incentivising varying levels of voluntary working time reduction by individuals. The interesting aspect for sustainability economics is this approach's potential to meet, and to some extent stimulate, demand for working time reduction even with concurrent drops in income. This is likely to lead to more substantial reductions in environmental impacts by those individuals using it than WTR policies in which income is unaffected. It is also something that is currently unmet by more traditional, collective working time regulations and is only patchily covered by current individualised policies such as parental leave, which tend to be only available for specific periods in a person's life course. It thus has potential to provide an additional layer of WTR policy, complementary to existing measures, that can achieve further reductions in environmental impacts in a wellbeing improving way, by meeting individual preferences.
At the same time, however, the life course approach as it stands has no explicit environmental goals, nor wellbeing goals beyond simply enabling preferences to be met. It does not even aim to achieve any particular level of overall reductions in working time, and certainly nothing of the scale envisaged by the simulations of environmentally sustainable economies described in Section 2.1. This section therefore considers how the approach might be modified so that it better meets the environmental and wellbeing criteria for "good" working time reduction policy in a sustainable economy, as described from the literature in Section 2. The result is a modified "green life course approach" that draws on the core elements of the standard life course approach just described in Section 3, and incorporates modifications to reflect the learnings from the literature described in Section 2. Key elements are laid out in Table 1 , and the following paragraphs describe each in more detail.
Policy Goals
The standard life course approach, as described in Section 3, provides an additional "layer" of working time policy that aims to support the perceived increase in the diversity of lifestyles in modern societies, by allowing greater individual flexibility for employees to alter their working patterns, both in terms of hours per week and career breaks. This support is nevertheless constrained so as to balance it with government goals such as to raise sufficient tax revenue, and with the labour requirements of different employment sectors, as well as to incorporate normative judgements about the social acceptability of different reasons for working less. In short, rights and incentives to reduce working time are set higher for sectors with relative surpluses of labour supply, and for uses of leisure time considered more valuable or acceptable (notably care leave and early retirement). The green life course approach incorporates the goal of reducing the ecological footprint of the economy substantially and as rapidly as possible. As such, based on the theory and evidence presented in Section 2.1 regarding the effects of working time reduction on ecological impacts, it is logical that the overall level of working time reduction being aimed for would be explicitly high (as opposed to being implicitly low or unregulated as in the Dutch and Belgian schemes). Secondly, based on the environmental and wellbeing evidence in Sections 2.1 and 2.2., it would also seem appropriate to increase the extent to which time rights and financial incentives are tailored based on the purpose to which any reduction in working time is put. The aim would be to provide relatively greater support for a range of leisure time uses that are environmentally benign and/or associated with increased wellbeing, so extending support to cover not just care leave and early retirement as in the Belgian and Dutch policies, but also volunteer work in environmental and social projects, involvement in arts, crafts and cultural projects, and mindfulness training, for example.
Policy Instruments
Rights and Support
The key policy instruments which allow employees to reduce working time in the standard life course approach are time rights, financial facilities and services in kind.
Time rights consist of the right to flexibly reduce working hours per week and to take career breaks of varying lengths, from days to years. Importantly, policies also ensure employees can return to their previous working pattern at their old employer at the end of a career break, so they are protected from the risk of labour market exclusion.
Financial facilities meanwhile consist of optional savings and loan facilities, whereby employees can save in advance for a period of career break, or borrow for a career break earlier in their career, such as for childcare purposes, before there has been sufficient time to save enough for one. Table 1 A green life course approach to the design of working time reduction policies.
Policy goals
• To balance and support, via substantial average levels of working time reduction in the population: o government economic, environmental and social policy goals; o the labour needs of different employment sectors; o individual wellbeing and preferences; and o particular uses of leisure time.
Policy instruments
Rights and support:
• Provide individuals high levels of freedom to control their own time: o Time rights to alter working patterns at different scales: hours per week, days per year, periods of career break, retirement age, etc. o Protection against impacts on future employability and career of reducing working time (job and employment security). o Financial facilities: periods in paid work and of receipt of income partially decoupled, via saving and borrowing facilitiesworkers can take a career break and fund it either by saving in advance or through taking a loan and paying it back later. o Other services in kind (e.g. childcare services) to facilitate desired patterns of work. Encouragement to reduce working hours and take career breaks:
• Financial incentives (e.g. benefit payments for shorter working hours, higher income taxes on longer working hours and overtime). Targeting and equity • Encouragement of working time and income reduction amongst high income households, to reduce environmental impacts and income inequality. • Increased financial support for those on low incomes who would otherwise not be able to afford to reduce working time.
Childcare and other services in kind also help to facilitate desired patterns of work.
Whilst there is no apparent reason to argue that these instruments need to be particularly different in a green life course approach, the case studies provide useful evidence for how they may need to be designed. The Belgian case demonstrates that long and flexible patterns of working time reduction can be achieved with time rights alone. Indeed, the compulsory and restrictive format of the financial savings facilities in the Dutch scheme, combined with the absence of loan facilities, demonstrates that poorly designed financial facilities may actually inhibit working time reduction. Financial facilities, state provided or underwritten if required, can nevertheless be hypothesised to help make the accessibility of working time reduction more equitable, by providing an extra degree of support for low income groups who could not otherwise save or borrow enough by themselves, although there is no clear empirical evidence for this from the case studies.
The case studies also highlight the difficulties in tailoring these key WTR instruments to balance employer preferences and government goals. Structural factors tend to mean employers prefer long hours per employee and so resist working time reductions (Schor, 2005, pp. 43-45) , and how to maximise the fit between the interests of employers and an accelerated programme of working time reduction is still an unsolved issue. Balancing substantial WTR with the need to maintain state tax revenue could also be problematic. One possibility would be to simultaneously expand Environmental Tax Reform, recouping lost revenue from labour taxes by increasing taxes on resources and pollution. Theoretical arguments, simulations, and actual experience in various European countries all suggest that Environmental Tax Reform has the potential to maintain state revenue even as tax revenue from labour reduces, additionally bringing environmental benefits (Bosquet, 2000; Patuelli et al., 2005) .
Encouragement to Reduce Working Time
The standard life course approach provides, as a form of encouragement, financial incentives (benefits and tax credits) to reduce working time for particular purposes, such as for childcare. There seems to be scope to extend this approach to encourage more WTR. The aim of the green life course approach would be to increase incentives to encourage higher overall reductions in working time, and also to provide higher incentives for leisure activities with potential environmental and wellbeing benefits, as described in Section 4.1. LaJeunesse (2009) also suggests levying higher income taxes on long working hours and overtime. This has the dual effect of further discouraging long hours, and also partially offsetting the cost to the state of financing extra career break incentives.
Pressures from social and cultural norms to value and pursue high levels of paid work and income (Bocock, 1993; Kasser, 2006; Mason, 1998; Stutzer and Frey, 2006 ) also point to a role for other kinds of intervention to change working patterns and the leisure activities engaged in. Information campaigns, for example, could help foster positive social attitudes towards working less, and raise awareness of the associated wellbeing benefits of spending more time with family and friends, volunteering, and so on. Financial and other support to increase the levels of provision and accessibility of courses such as mindfulness training, and of voluntary and community activities, could also help raise the profile of these as "normal" pastimes.
The overall aim would be to encourage significant and growing levels of voluntary working time reduction, and to also promote and provide opportunities to adopt lifestyles in which people are "less attached to carbon intensive consumption and more attached to relationships, pastimes, and places that absorb less money and more time" (Coote et al., 2010) , shifting from a focus on having as the route to happiness, more towards doing and being (cf. Section 2.2). Again, however, more research into how this could be achieved is needed, and the burgeoning literature on behaviour and lifestyle change warns of the difficulty in attempting to engineer such shifts in cultural values, behaviours and socio-technical systems (Shove and Walker, 2007) .
Targeting and Equity
The prevalence of equity issues in the Dutch and Belgian schemes, in terms of unequal usage of working time reduction by different groups, particularly along the lines of income and gender, means this warrants particular attention in a green life course approach, although evidence for what would constitute effective remedies is weak.
From the environmental perspective, it is particularly important to encourage working time reduction amongst higher income households, as it is reductions in their working time (and incomes) that would bring the largest reductions in consumption levels and hence environmental impacts. One simulation of reduced working time for the UK and Dutch economies, for example, shows that the highest income quintile would account for between 25% and 47% of total emission reductions, and the lowest income quintile just 1-8% (Pullinger, 2011, chap. 7) .
From the social perspective, larger income reductions in high income households would reduce income inequality, all else being equal. To reduce the risk of a concurrent rising inequality in leisure time, in which only these more affluent households could afford to reduce working hours, low income households may additionally require financial support. LaJeunesse (2009), for example, suggests ensuring that those households on less than median per capita income can reduce their working hours for a period without net income loss, via receiving compensatory benefits.
Gender equality in work and care patterns, meanwhile, is a problem affecting nearly all existing individualised career break schemes, such as those for parental leave and retirement, and is in part linked to continued attitudes about gender roles relating to childcare in particular (Esping-Andersen, 2009). Whilst some countries have experimented with "earmarking" periods of parental leave so that the father is required to take some of the parents' total allocation, practical options to reduce gender inequality in working patterns are still in need of further research.
Conclusion
This paper has argued that in the sustainability economics literature, a case has been made that working time reduction could, under certain conditions, lead to simultaneous environmental and wellbeing benefits in high income countries, but that there is a need to further describe the conceptual and practical details of policy approaches that might enable this. It has been argued here that one effective way to develop more detailed policy advice is to review existing working time policies and conceptual approaches in the light of the research evidence on the effects of working patterns on the environment and human wellbeing. This can then give insights into how real-world policy could be adapted to more explicitly consider and incorporate environmental and wellbeing goals.
Following just such an approach, this paper has reviewed the environmental and wellbeing literature relating to working time, leisure and income, and evaluated innovative working time policies in the Netherlands and Belgium. Whilst clearly just one of many possible WTR options, the life course approach upon which these policies draw, with the adjustments and provisos described in Section 4, does appear to offer the potential to tap into a relatively unmet demand for voluntary, flexible WTR with concurrent income reductions. This could represent an additional layer of working time policy on top of more conventional collective and "use specific" individualised policies such as working hours and holiday regulation or parental leave, one with the potential to hasten reductions in environmental impacts whilst benefiting the wellbeing of those who choose to make use of it. It thus represents a potentially valuable policy tool for sustainable economies, with the potential to improve the "environmental efficiency of wellbeing" (Knight and Rosa, 2011) .
It is also clear that other policy changes are likely to be needed concurrently to substantial working time reduction, to shape the diverse systemic effects on social, economic and environmental factors, so as to lead to the intended outcomes for wellbeing and the environment. Further policies to influence fertility rates, environmental tax reform to maintain state revenues and investment in green R&D and to discourage environmentally damaging consumption patterns, and policies to address impacts on employer competitiveness, where they occur, are all likely to be needed. This paper also highlights various areas where further research would be beneficial. There is scope for further empirical work to identify the effects of working time reduction policies, such as the Dutch and particularly Belgian examples, on environmental impacts, wellbeing, employer productivity and state revenue, to provide further evidence to refine the existing theoretical and simulation work in this area. The effectiveness of financial and other, softer, policy tools to incentivise reduced working hours, despite countervailing pressures from cultural norms and employers to pursue high levels of paid work and income, also requires further analysis. This could involve policy analysis as well as qualitative research into the experiences of people who have "voluntarily simplified" (McDonald et al., 2006) to identify the issues faced in practice. The benefit of considering existing working time policies is that there is greater potential to analyse such issues empirically. More research would also help further develop, and test the effectiveness of, different policy instruments to support working time reduction, and to situate them within a wider economic system which more effectively combines environmental sustainability with human wellbeing. This paper represents a contribution to such a research agenda. It has argued for an additional layer of working time policies that draw on a "green life course approach" to support and encourage voluntary working time reductions, with concurrent income reductions, as a way to more quickly reduce environmental impacts whilst improving wellbeing.
